The upper canine is the second most common impacted tooth after lower wisdom teeth. Its disturbed eruption can be diagnosed in early mixed dentition and necessary preventive measures can be taken then. The objective of the present paper is to describe the application of a protocol for early diagnosis of the impaction likelihood of the upper canine and the effects of its application. Compliance with the right sequence of the methodology reported in the proposed protocol will allow dentists to determine whether a patient's canine tooth deviates from its normal path of development and to assess the impaction likelihood of that canine. Given the developmental stage of the dentition at the time of diagnosis and the severity of deviation from the norm, the protocol will guide dentists as to what prevention or treatment steps to undertake.
Introduction
The upper canine is the second most common impacted tooth after lower wisdom teeth. [5, 12, 14] Its disturbed eruption can be diagnosed in early mixed dentition and necessary preventive measures can be taken then. [6, 11, 14] . Impacted upper canines can affect adjacent structures and most often lead to resorption of the roots of adjacent teeth [7] . Early diagnosis of the altered path of the canine and appropriate preventive actions will simplify and ease orthodontic treatment and reduce adverse side effects. [4] Sambataro, Taguchi and a number of other authors suggest early extraction of the temporary canine as an early step to alter the path of the permanent canine [6, 13, 14] Kurol et al. monitored the changes in the permanent canine 1 year after extraction of the temporary canine, defining the position and indications for extraction depending on its inclination and angle with the lateral incisor [8] . Taguchi et al. established that when there is an inclination of more than 50°, the tooth is subject to extraction, where as an angulation of about 30° allows for a good opportunity for withdrawal of the tooth and its introduction into the dental row. [14] The protocol proposed in this paper involves statistically significant indications for impaction likelihood of upper canines in early mixed dentition and late mixed dentition (1phase) [1, 2, 3] and depending on the severity of those indicators the protocol suggests different preventive measures.
Aim
The aim of the present paper is to introduce the application of a protocol for early diagnosis of the impaction likelihood of the upper canine and the effects of its application.
Material and Methods
The clinical cases described herein are of children with mixed dentition. In order to diagnose the path change of the canines and the need for intervention, the following protocol was used, which combines early mixed dentition (incisors and first molars have erupted) and 1phase of late mixed dentition (lower canines and upper first premolars have 
Case Studies
The first clinical case is of an 8-year-old boy with early mixed dentition, a strong distal inclination, a Class I patient, as per Angle's classification. (fig.4a) The clinical examination revealed a lack of vestibular convexity of the alveolar ridge on the left over the temporary canine, a strong distal inclination, combined with a marked distovestibular rotation of the left lateral incisor. Angle and sectorindicators in the protocol showedvalues close to the norm.There was agreat deviation in the angle between the inclination of the lateral incisor and the axisof the canine on the right and left. The angle at the left canine, prone to impaction, is 9 degrees greater than the angle at the normal erupting canine on the right. This gave us enough evidence to proceed with the extraction of the temporary left canine. The child was monitored every six months.A year later a follow-up OPG was made and dental impressions were taken. (Figure 4b ) As seen in the impression model, there is clearly an improvement in the position of the left lateral incisor, and the X-ray shows visible straightening and descent of the canine tooth, an improved angle between the lateral incisor and the canine as well as closer indicators for both left and right side. As a result, the following conclusion could be drawn: early extraction of the temporary canine led to a change in the eruption path of the permanent canine, close to the norm. The change in the angle values is represented in the Table of Two years after extraction of the temporary third tooth, the permanent left canine has erupted and is in the desired position (Fig. 4c) . In the process of growth malpositions of individual teeth, marked with diastemata, and slight rotations are observed, indicating further need of treatment bythe conventional methodsof orthodontics -correction of mal positions and shaping of the dentalarches.
The second clinical case involved a 10-year-old boy with delayed resorption and an overall delayed eruption of permanent teeth. The clinical examination revealed microdontia in the left upper lateral incisor, a lack of vestibular convexity of the alveolar ridge over the temporary third tooth on the left, while the right side exhibited well marked convexity. A panoramic radiograph was taken, showing a stronger inclination of the axis of the permanent left canine towards the median line and in relation to the axis of the temporary canine. (Figure 5a ) According to sector indicators the left canine was in sector 3 ( Figure 2 ) and sector 4 ( Figure 3 ) which is border-line for patients in that age group. Due to greater inclination value of the canine on the right and the close values, the clinical decision was to wait and follow the patient. Six months later there was no change in the dental status and the patient was called after six months for another panoramic radiograph. Again following the clinical protocol indicators were taken. Straightening of the right canine tooth and reduction of angle values were established, whereas on the left side the canine had retained its inclination, even a slight deterioration of values was noted. Furthermore, on the right more resorption of the root of the temporary canine was observed, while on the left there was no change in position of the one a year before. (Fig.5b) According to sector indicators the left canine had retained its position, while the values on the right had improved. Based on the analysis of data and the treatment progress following the clinical protocol ( Table 1) , extraction of the left temporary canine was undertaken. A removable appliance (a lingual plate) was placed in orderto preserve the space and shaping of the dental arch. Two years after extraction of the temporary canine, the permanent canine descended in the dental arch and its eruption is expected. (Fig. 5c The third clinical case is of a girl aged 9 years 4 months with early mixed dentition. The patient was brought in due to a concern about a marked change in position of the lateral incisor on the right. The clinical examination revealed vestibular rotation and its distal inclination. On palpation over the area of the right temporary canine, vestibular convexity was missing unlike on the left side. Family history revealed that the mother had an impacted canine. The OPG taken (Figure 6a ) showed a highly increased inclination of the axis of the right permanent canine in relation to the temporary one and the median line (Table 4a ).According to sector allocations the crown of the canine is entirely intercepted by the vertical Nl (Figure 1 ), the canine is located in sector 3 ( Figure 2 ) and Sector 4 ( Figure 3 ). These indications of the patient referred to the second protocol group. However, we decided to wait for six months to report the changes on the next OPG (Figure 6b ). We established a slight improvement in inclination of the canine, but sector indicators were the same; still,sectorallocation hadworsened -the right canine had passed into Sector 3 (Figure 3) , which pointed to an impacted canine. Following the clinical protocol ( Table 1 ) the patient was referred for extraction of the temporary third tooth on the right andwas monitored. Nine months after extraction of the temporary canine the panoramic radiograph showed a visible self-correction of the erupting canine. ( The case studies above are an indication that timely extraction of the temporary canine, when there is an early diagnosis of impaction likelihood of the canine, is significant for a change in the eruption path of the permanent canine. In some cases it is sufficient only to extract the temporary canine and to clinically monitor the patient until eruption of the permanent canine [6, 9, 11, 14] . In other cases after extraction of the temporary third tooth it is necessary to undertake orthodontic treatment for the purpose of creating additional space for the eruption of the canine. [10, 14] In severe cases, where there is a strong mesial inclination, upon extraction of the temporary tooth, straightening of the canine and less mesial inclination are observed. This enables an easier attachment of additional appliances and withdrawal of the canine into the dental arch, reducing the risk of complications. When the canine inclination is over 35°, after extraction of the temporary tooth, it is advisable to wait for straightening of the canine and its spontaneous displacement before undertaking its withdrawal orthodontically.
Conclusion
The creation of protocols on methods of diagnosis in different stages of the dentition development and their application enables:
1) Compliance with the right sequence of the methodology reported in the proposed protocol, will allow dentists to determine whether a patient's canine tooth deviates from its normal path of development and to assess the impaction likelihood of that canine. Given the developmental stage of the dentition at the time of diagnosis and the severity of deviation from the norm, the protocol will guide dentists as to what prevention or treatment steps to undertake. 2) The protocols created significantly facilitate the approach in diagnosis of impaction likelihood and the time to take prevention or treatment steps with the purpose of altering the path and increasing the eruption likelihood of the incorrectly positioned canine, which in turn shortens treatment. 
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